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C1 is the capacitance between the moving dielectric film and the reference electrode, C2 is the capacitance between the moving dielectric film and the elastomer film, C3 is the capacitance between the elastomer film and the hydrogel, C4 is the electrical double layer (EDL) capacitance at the hydrogel/metal wire interface, and C5 is the capacitance between the metal wire and the reference electrode.
As both the ratio of the area of capacitor C3 (3×4 cm 2 ) to the thickness of the elastomer film (90~130 μm), and the ratio of the area of EDL capacitor C4 (on the order of ~10 mm 2 ) to the thickness of EDL (on the order of ~1 nm) are large, the capacitances of C3 and C4 are very large.
Therefore the voltage drop across the capacitor C3 and C4 is low and negligible. (10, 37, 38) Therefore, it can be estimated that
At node 1, the charge quantity is σA, where σ is the charge density generated at the surface of the elastomer film and the moving dielectric film, and A is the contacting area. At node 2, the charge quantity is 0 at open-circuit condition. Then
Thus, at open-circuit condition the 5 (i.e. the VOC of the STENG) can be obtained as
Meanwhile, the capacitance of the STENG can also be estimated to be the following equation, considering that C3 and C4 are both very large
Also, the STENG follows the relationship that: (36, 38)
Therefore, at short-circuit condition
When the moving dielectric film is moving far away (the distance between the dielectric and elastomer film is approaching to infinity), both the C1 and C2 is approaching to zero at the same rate, and the ratio C1/C2 is approaching to 1, and Co is approaching to C5. (38) Therefore, following equations can be estimated when is infinity: 
